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WEATHER 

FIRE 

BEHAVIOR 

How Fire Behaves 



Mehring / R3 



Where do you get weather 

information? 
?

 Newspaper? 

 Almanac? 

 Television? X 



Your local National Weather Service 
web site. 



The State of Virginia is served by 5 Weather Service offices: 

 

  Blacksburg – Wakefield – Sterling – Charleston – Morristown. 

 



Where to find information on the Internet 

http://www.weather.gov  

http://www.dof.virginia.gov 

 

http://www.weather.gov/
http://www.dof.virginia.gov/










Point and Click 







   Discussion 



Short Term Forecast 



Long Term Forecast 

“the extended forecast” 



FORECASTS

Issued twice daily. During the morning and afternoon 

(2:00-4:00 am/pm). 

 

Composed of: a Weather Discussion, Current 

Watches and/or Warnings, Forecast Weather 

Conditions and a Transport and Stability Forecast, 

An Extended Forecast (including winds and relative 

humidity minimums), and an 8-14 day outlook. 

Planning Forecast 



FORECASTS

FORECAST HINTS TO KEY ON:

1. Any mention of a strong west or northwest winds (High 

Wind Warnings and Wind Advisories). 

2. Poor overnight humidity recovery or minimums of less 

than 30%. 

3. Dry lightning. 

4. An extended period of above normal temperature with 

below normal precipitation. 



FORECASTS

Presuppression: (cont.)

Forecasts are not site specific. 

 

General forecast with average conditions over the entire forecast                            

area.  Does not take into account for local effects. 

 

The forecast will be updated if weather conditions are no longer 

representative. 



There are several ways to obtain point forecasts… 

 

1. SPOT Forecast (used primarily for wildfire, hazmat) 

2. Weather Activity Planner 

 

These forecasts are Latitude Longitude based.  

 

Site Specific Forecasts 



“Spot Request” 











“Weather Planner” 



Weather Activity Planner 



Weather Activity Planner 



Weather Activity Planner 

Planner is interactive.  Active weather readout occurs when you 

mouse over the planner. 



Weather Activity Planner Meteogram 



Weather is a 

great bluffer.  

Just when you 

think you have 

figured it out, it 

changes. 

Weather

Terminology



 

• Unusually low relative humidity. 

• Very dry and unstable air. (Haines Index) 

• Very strong and shifting winds that may or may 
not be associated with a cold front.  

• The first lightning event after an extended dry 
period. 

Red Flag Events 

Weather

Terminology

These are weather conditions, when coupled with critically 

dry and volatile fuel conditions, that contribute to 

potentially dangerous wildfire situations. 



Generally, a Red Flag Warning will be issued when: 

 

Ten hour fuel moistures are observed or expected to be 7 percent 
or less. 

   -AND- 

Relative humidity is expected to fall below 30 percent at any time 
over the forecast area and sustained wind of 20 mph or more. 

    
Established by VICC/NWS/Fire Management Partners for the 2010 Fire Season 

Red Flag Criteria For VA 



Weather

Terminology



Weather

Terminology

example.htm 

example.htm


Weather

Terminology

KBDI – Keetch Byram Drought Index 

 

Measures soil moisture departure, or deficit of water 

available to the vegetation. 

 

Scale 0 to 800  or  0.00 to 8.00 inches of departure 

 

Example:  KBDI  of 520 means there is a deficit of 5.20  

inches of ground water. 

 



 



Superfog  

Weather

Terminology



When smoke and fog mix it creates 
what is known as “superfog” 

 Superfog is a combination of fog, smoke 
and water vapor.  

 Fog is merely a cloud whose base rests 
upon the earth, consisting of a high 
concentration of water droplets suspended 
in the air. 

 Superfog is fog mixed with smoke, 
creating an exceptionally dense fog with 
visibility restricted to less than 10 feet. 

 



How Superfog Forms  
• As smoldering burns downward into increasingly 
wetter fuels, large amounts of water vapor are boiled off 
at high temperature. 
 
• Upon reaching the surface, the hot, wet air cools 
rapidly partly through long wave radiation and partly 
through mixing with the ambient air –the humidity 
rapidly goes to 100% -and the moisture flashes into a 
super dense fog. 
 
• The super dense fog will persist if the surrounding air 
is already moist 

- Gary Achtemeier 



Superfog Looks Like This 

Reduces Visibility to 1 to 3 meters 



Can be tens of meters deep 



In the Case of a Florida Fire 
“Old Grade Road Fire” 



Location of Fire 

Multi-Car Pileup 

Smoke combined with the cool stable air at night to form superfog 

Interstate 4 



Fog was Exceptionally Dense 



Result was Disastrous 



The Morning After The Burn… 
January 9, 2008 

4 Dead, 38 Injured in Crashes 
Along Foggy, Smokey Highway 



Can It Happen Here? 



Keeping This Disastrous Motivation 
in Mind… How do we mitigate? 

 Situational Awareness 

 Recognize weather patterns that promote 
the formation of dense fog 

 Staffing 

 Increase public awareness 

 Warnings when appropriate 

 



Local Climatology 

Which months favor the formation of dense fog? 



Weather Patterns that favor dense 
fog formation… 

 High pressure centered overhead 

 Light or calm winds 

 Clear skies 

January 9, 2008 



Monitor the Weather Forecast 

 Night-time Dispersion (Very Poor or Poor) 

 Humidity Recovery (95-100 percent) 

 Wind (Less than 5 mph) 

 Fog is being forecast 

 

Note:  Smoke at night can cause fog to 
occur at lower humidities than normal. 



Monitor Drainages and where they 
Intersect Roads 



Warn For Immanent Danger 

Plan Ahead! 







Review  

Identify best source of fire weather 

information. 

 List Types of forecasts available.  

 Describe common terms used in 

weather forecasting. 

 Define Red Flag Warning. 

 Define Superfog 



S-290
Intermediate Wildland

 Fire Behavior

Learn more about  

Fire Weather Intelligence! 



Phillip Manuel (Fire Weather Program Leader) 

NWS – Corporate Research Center 

1750 Forecast Drive 

Blacksburg, VA 24060 

Email:  phillip.manuel@noaa.gov 

Phone: 540-552-0084 

Fax :  540-552-1650 

 

 

Blacksburg, VA 


